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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily form a pattern of a thin film with high light-shielding property and to improve 
sensitivity, resolution, developing property and durability by incorporating a black coloring material, novolac epoxyacrylate 
having carboxyl groups, photopolymn. initiator and compd. having ethylenic unsatd. groups. 

SOLUTION: This compsn. contains a black color material such as carbon black, a novolac epoxyacrylate having carboxyl 
groups, a photopolymn. initiator such as biimidazole deriv., and a compd. having one or more ethylenic unsatd. groups 
(ethylenic compd.). The novolac epoxyacrylate resin having carboxyl groups is obtd. by adding an unsatd. monocarboxylic acid 
to a novolac epoxy resin and further allowing a polybasic acid anhydride to react, and the obtd. resin preferably has 300 to 
100000 weight average mol.wt. measured by GPC. As the ethylenic compd., esters of aliphatic (poly)hydroxy compds. and 
unsatd. carboxylic acids can be used. 
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tt, X?kv^Ua-^-77^J k-K MJlfkV 
n-;k^7i7 'J k- K ^o^i^u n-jkv? 

7^ U k- K ^^kv^-JkkT^ U k— K HJ 
^ ^D-Jl/X'D/tk h ij Ti' 'J k- K h U ^5=-P-;P 
x^>hU77'J k-K ^k^X'JXU I — )V S JT9 
•J k-K ^k^x'JX'J I — ;H-'JT^U k— K ^ 
k^x'JXUI — ;kr-h7T^U k-h, v^k^X'J 
XUI — ;Prh77^Ul/-K ^>?l'J7UI — 
;K>^7i7Uk-h> ->X>^X'JXU I — 
7^'J k-K ^U-feD-;UT5"J k-h*©Ti"j;i' 

^xxf;k cneMSfc^ft©7i"j k- h**^ 

U k-MCf^fcpt^U^XX^k HaKc-f^a 
k-f >mxx^*^#tf 

[0 0 3 1] *«S*'Jkl { n+yft§«it^ft»*Jl' 
^k^iWxx-r-^ibTtS. /WHn+7>^7^U 
k— K ;Wh*n + />^^i"JU-h, kkVkkk 
-77i"Jk-h. kvOkk U k- h. tfP^f 

p-;i/hUTi"J k-h^^tf sti*. 5F«w*;m? 
^, 7 9)\'miktfx.?-v>>f*)^-)\><nm^m. 7*7*) 

[0032] ^<Dm*5£Wizm^*>nz>x.7-u>mt'£ 

^©^JtLTti, X^k>t!X/^U;Uy 3 F^FWT^r 

u;PT3 h« ; 7^^m> J T'j;i/^©T'j;uxx5 i ;u 

[0 0 3 3] ^_h^^ffcx^^>^4'(b-&#I©>f-t!«fe^lf 
* L t> o ttn— iH'rt l-x^ k ktt^tSfnS^ 2 film 



jus. *5K»*u<tt7i"j;ua&#T*t)OT» 

X'J h—)Uh 1 J72 > ) ly— K 'O^XUX'JI — 

if *>n*, 

[0 0 3 4] ^tf&^&WttJSttOffSL^B^ 
fi!4* ;i/sK* Sr^-r -5 / # 5 y £ X#* :>T ^ U 
U-htlSl 0 oaSWcttbTttS^IJM&SlttO. 1 
~5 0fiftgB, b<til~4 5Mttg&. X^l/>14 
{fc-&#Jtt 1 0 ~ 2 0 0 fiagB, L<«20~180 

<£c£>3 5~7 Ow t %. iDffJKIJ4 0~6 5%© 

ASH 

[0035] ytm&m]&Mtf±i&i&w3fiffi-T?$>z>£i&& 

«<o«T**« l < £* rat t & * . 

[0 0 3 6] ^wtg?^-^*gs-&»T-5«-&t'«7ta 

HJB»(C*tbT0. 0 1-1011%, otOffiKtt 
0. 0 2~7II%, $5,(C»^L<«0. 03~5l 

HA»6tt-rnst«3t«o^3£tt, 

A. IB*ttA«ttTtS. 

[0 0 3 7] *^Bj W ^j5g#j«aS, (a) Hfefitt. 

(b) AW+yM^St2 1 y*57?x#+->7i' 
UU-h (c) ttfi'&BM&ffil&tf (d) x3=-ly>tt*«! 

-fyyg^X-fik S^yjl/Xbf U -y K n-^> 
^ >, 7S;H-r;k xfM^J L — K n-'s* 

y;w#2, 7^xi # i 8 y;i^> K y-fy/^i/x 
75;k7tf - K ygMuy^u-K ryp->>y 

— , yy\H/X— 5\Jk y-fV^fMK>. y^;k>i7 
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P'vMrX y^MPyxJkV h>, y d fc^kx-^Jk 
Kf*>, Socal solvent No. l&J; 
tfNo. 2, 75M;M-h, >?^^H-f^, 
5?-f V7d fcfJk^r h >, y 7 V#1 5 0. mWtZ^f- 
)l (n, sec, t) , '\3Hr>. vx;i/ TS2 8 
yjl/^>K ^MD^-TH. lf^75J^h>, 
Xy^l/'Oy^— K 7'5JP^P5"1' h\ Xf l/>y'U 
3-JkyxfJH-riW Xy\Jk*\JkVJlvfk* — h, y 

;k x^7ot:^-h, ^f^tPVJ^tr- 
h, ^f;Ky75J^h>. yy\>kfyyy\>k$-h 

>, ypfcMkT-fe^-K 75^7tf-K 75M 
;k*— K tf->^a^\^->;y. i?x7i/>yij3-M 
/xf^x- yVkT-feT— K > j ^>t->. y h+->y 
^■;i^>*y— ;k y^rs^y b>. /f;Kv7 
u\i)VTYy. 7u\iy\,-fu\Ltt— K yptfk>y 
U3-;i/-t-7fJn-T;K yg^kxg^uy h>, 
y^;kfepy;ky, xy\Jkfepy;uy, xy\>kfepy;i/ 
yr-t^-K *;nfh— s^p^-tf-y >, n& 
x^Mk yptfk>yjp-Jk yptfk>yjp-;i/ 
ty/f^x-r;w ypfc?k>yj p— ;k&y y^;u 

X— T-JkT-fey— K yPfcfk>yjP— JktyXy\»P 

x— yjk ypfcfk>yjP— M/xfJl/X- ^JPT 
■frf— K ^y"ptfix>yjp-;y ; eyx^;yx-5 i 
;k ^ypfcfk^yjP— ;key *?-)Vx.— J-)\>, 7p 

trk>yj p-j«yxf*x-fJi'7tf- k ^y 
Ptf k>yu n-;i/ ; &yif;i'X-fji/7tr- K 3 
-y h*->yptf*>&, 3-xh^->yptf^->^, 
3-ih+y7aw>sxm 3-yh^r->ype 
3 -y h^->yp tf^->gfx^;u. 3- 

h^->yptf^->g?yptf;U, 3-^h+y7nW 
y*7atfl/>y'UP-J«y 

y^x-T-;i/, x5 1 i/>y , J p— ;kT-fe^— K x? 

-jwy7f;kx-rJk yptfu->yun— ;u- t - 
y^x-T-ji', 3-y^;i/-3-y h^->y^y-' 
;k h»jyptfi^>^up— /wy^Ji/x— 3-y 
3-y N^^y^T-feT— vmommmm*^ 

[0 0 3 8] 8Slttft)J»*8*Sftli«MSSt4Ct 
#T^-5feCDt?. g&,&#U 0 0~2 0 O'CW^fflCDfeCD 
*a*?-r-6©**»*UV». iO»*Kttl20~17 

Ot: x3fc<PT&3 . cnf.ogaiiWfct 

011%, $f* U<ttl 0~3 oa*«©«EHt«:*«k 
[0 0 3 9] *fEWC»4nnS^J«»Utn»-jH»»* 



[0 0 4 0] MftiMRSlliiftft&tf/'W >^-«flgjR* 
r:*|-><$©JMii»fi:SiJ, *a^*MKaMtt**W f &n* 

[0 0 4 1] **H t «-«fflltbT»*bWb¥«ift** 

fttWKW^r * & s «. # u -r y hit; 
ft 300~10, ooo <nite;®&&Tfm—ft=?-n\z 

ilCioTtt^nS 1. 0 0 0-2 0 

o , ooo©) w8M$m&mvje>nz. 
[0042] ±82©^';^ visT*-v\\&m<r>m£\s 

T(^77i-l/>y-l'V->7*-h 1 2, 4-h'Jl/ 
>y^fyy7^-K 2, 6 - MJ l/>^V->7*- 

K 4, 4' -$>:7xx;M^>vH'y>'7*— K j- 

y?U>-l, 5-y^yy7*-h> (-'Jy>y<7 

^7*-h«©*fl»*;MV->7*-K 

>5M V 5>7*— K U y>/f;HXfJl'y'f y>7 

K 2, 4, 4- hu^^i/^.^it^^u>> j -ry 

->7*- K ^V-Sy-<Vy7^- h<S©HBW*S> 
■f Vy7^- K 'fy*D>i?'fyy7^-h, 4, 
4' -/5 1 l/>fX (yi/DA+yMyy7^- 

>mv>mmmis-i y ->7*- h . *y | ji/>-^ y ->7 

K a, a, a', a ' — y h- ^^k^D U> 

y->7*- hwnmm&frr&mmmy'f y->7 

K 'Jv^XX^JI/HJ-f y->7*— K l, 6, 
i i -$r>5 ? #>MKVS'7*:- K 1, 8-vH-y 
->7^-h-4— i-y->7^-h^^;u^-^^>, i, 

3, 6-^\^1t^5 1 l/>hU'f y->7*-K biv-^a 
7iZjW^» . HJX «yy7^-h7i-;l/) 

ft*xyi-hf©hu-fyy7^-(-, *jj:t>'cn 

(DiZ&miS-l V s s7*— hffl=I#Tf. «fc£?£L^© 
ttHJ l/>-y-fy->7^- hQ5MMy»D>y-f 
yy7*-h©£I#-C$0. £*l£»£¥33!Tffl^T 

[0 0 4 3] 'f hO=*#0«3fi*ffii Lt 
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SGMkSttfcBfc. *£*&©# u -f y ->7*- h £i§»jftj 
^w#y<y^7*-h**§*#i&&«*tf&n*. 

[0 0 4 4] R— lffl£fc«:2fBWT 
5»¥^13 0 0~1 0, 0 0 OO'fb'&^iLTtt 

2 5©7;^;PST7;un^Mt:^nfcfe©*5<kz>*cn 

[0 0 4 5] #UX-5S>k?U3-Jk£LTte, #UX 
—<r)VV*—)V* ^Ul-fJUXf^y^-iK feck 

*«-&$-B"T#e.n-5fe©, #J*JcWJX^I/>^y xi 

-jk #uyntr u>y<j3— ;k ^uifk^-ya 

fcfk>yuxi-;k I'J^yfh^/fl/^'Ja- 
;K * l J^yA^/fL'>^ l J3-JK #U**5/ 

*^^^5 L u>^'j3-;i/fe«tv-€-n60 2aet±og 

5*1*. # U x-f^xXfil'y^-Ai L 

(DM^ & $?# JM« t Sfc tt^-n <=> t KJfc 

Jfcl«UxXrJ^'J3-JH:7Wl/> 

wens. *ux-7-;i'^'jxi-;i/tLT* i fc« t Sb^ 

;k tfU^S'^h^^l'^y ;i/3:£tt£*iS 
oft^«©M-*«i*»S*<K** i~25 ©7;k*;w* 
t? 7 ;p xi * -Wb $ nfcfb^T * * „ 

[0 0 4 6] 7j?UXX^;U^Un— JVtLTit^tJJU-^ 

>m (xia^ss, 7s?br>». -fe/\*->> 

©*g*^jt^U a— ;u (x^u>i/'j xi— ;k -yx^i-- 
>^U3-;k h'jx5 1 ly>^Uxi-;k 7*atfi/>^ 
'J3-Jk v'yptf lx>^U a-;k huyat°l/>^ 
Uxi— Jk l, 2 -~7~9 ;k 1, 3 --79 yv 

;k i, 4-y^>v^--;k 2, 3-y^>v^- 
3-^^;u-i, 5 -^>^>s?*— ;k 
>f;^U3-;k 2-^^-1, 3-7da°>vpT 
— ;k 2 2 -yn t!;u- i, 3-7un>y 

2-y^u- 2 -x?;u- i, 
-^•Jk 1, B-'<>^>5?*- ;k 1, 6-^\^it> 

i^Fyk 2-^^-2, 4-s<.>9 >zS^-—)K 

2, 2, 4- HJ*^- 1, 3 -^>^>> 5 ^--;k 

2-x^-i, 3 -^u->i?*— ;k 2, 5—y* 

^^-2, 5 -^U->5?*— Jk 1, 8-^-^^^^ 



-Jk fXt KP*v/?^k>^P^*i*>^©BfSlS$i 
^ / —)V7 5 >m<DN - 7)V^-)VV7)VtS / —JV7 5 > 

Sfc(iHfrtBv^--;U1SSfctt^» 1 ~ 2 5 © 1 
^7;ka-;u£ii&#JtLT^T»£tt3#U^ h 

ts-fu^f h>?V p— ;k 7t?u ^?;PAi/D5i7 h> 

i/ h >y U p— l ~ 2 5<z>7;i>p— ;k& 

[0 0 4 7] j}?>j*— h^'Jn-;k>bT«#U 
(1, 6-"\*->k» #-#*-K tfU (3-*^ 
ju-i, 5-^>5 1 ix» *— Ti^'J-tuy 
-i yif\) ^-Jl/iLttt^'J^yly^'J P-;k 7K 

y:/u>yy p-;i/«a«aistf sns. ra-^ 

0~1 0, 0 0 0, 5fJL<U5 0 0~6, 0 0 0.$ 
b L< tel. 0 0 0~4, ooom 
[0 0 4 8] *awtffl^6nsH-»fi'gi:iStt** 

tt. ^Sl~4C0T;i/+;i/* : £W-rST3/*. Sfc 

[0 0 4 9] £©«fcpfcra--^rtfcffittzlc*£3»7 
5 /*£*t"3'ft^#j£0^T&&'=>«\ N, N-v* 
3\H>- 1 , 3-7"PA>>>7$k N, N-ylfik 
1, 3-yD/^>vT5>. N, N-yy"Dtf;i/-l, 
3-7"DM>-^75k N, N-/7fJkl, 3-y 
D/Oy7SX N, N-y^f;Hf kv>>75k 
N, N-^IfMfkv^'k N, N-v^Ptf 
;H^l/>y75>, N, N-~JZf^)UX.9-U>-J7S. 
>, N, N-v^^-k 4-^>y75k N, 
N-^X^JP-l, 4-^>-^7S>, N, 
Ptf-l, 4-:/*>v'7 5>, N, N-y^k 
1, 4-7"^>y75 >^*^tfe>n-5. 

[0 0 5 0] £7c, 3j&75/g**N-£#'\^PSgT& 
5fc0iLT, K? 4 /— MB. -T5^y*-;PS. MJ7 

y— jusi. f-hyv-)im. -f>K-;n, tDvnv— 
)i>m. -i>yv-jm. a>x-ts^/-;h. ^>y 
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h'j7 i 7-;n, A>y:t*-y-y-jnn, ^>y^ry 

^>yf 7y7'/-Mf ©N^tAfP 51 
^. tf'Jv^St. t:u^J?>8H. tf'J5v>m. MJ7 

5?>«. */u>«. 7*u>>>3R. -ry*/u>gi. 

<S5©N*W^5 L D6Jlj!l*t*W , 6n*. IftGfflNtt 
U7y*-JHTa&5. 

[0 0 5 1] Z.tlZO'f 5yy— ;U8t<hNH2 
t-*fc£tt*#*#ttte0!»-r*&S«, 1- (3-75 

yyptf;w -fsyy-jk tx^x 2-757^ 
s^y-;k 1- (2-75 7i?;i/) -fsyy*— ;w? 

3-75/- 

1, 2, 4-h'J7y— Jk 5- (2 -75/- 5 -9 
PP7xX;k - 3 -7i-Jh 1H-1, 2, 4-h 
U77-JK 4-7S7-4H- 1, 2, 4-MJ77 
— )l-3, 5-i?-*-)l^ 3 -75 / - 5 -7i-ih 
1H-1, 3, 4-hU7V- ;k 5-757-1, 4 
-y7iZJkl, 2, 3-FU7V/— ;k 3-75/ 
- 1 -^>v;|/- 1H-2, 4-hU7V^-;WftWIW 

[0 0 5 2] N, N-v/^^-l, 3-7" 

DA>-^7 5>, N, N-yIf;k 1 , 3-7nA> 

y7S>, 1- (3 -75/yptf;u> -rs^y— ;k 

3-75/-1, 2, 4-h'J7V-JWWSl/K » 

«ajs»©» s uir»E-&it*tt# u -f y ->7*- ml-& 
m\ o om*«K:*fu ra-$HW;:*»s« list 

B2IWSTOfI3 0 0~1 0, 0 0 0©ft§ 

io~2oo »ii<H2o~i9'o as 
as. $^(c»sl<«3 o~i 8 o**sb. m—9t=^n 
\zfs&7mt3M7 5.y&&^-rz>it&mto. 2-2 

5M*g|5. JfSKttO. 3~2 4SttgBT&£. 
[0 0 5 3] a-ttttKOGPCaMS^SH^tt 
k 000~200, 0 0 0. £riiL< fi2, 0 0O~ 
1 0 0, 0 0 0, i0ff$L<(13, 0 0 0-5 0, 0 
OOfDfflT*?.. 0 0 0 WTTtt#»tti5 

j:tfa-ttftjetta** o , 200, ooo u±T*\*mm& 
«, 7th>, /?;ux^;k7-h>. /fMV 

y^-lk^r h>, ->77P^>^/>, ->77 p^^+l-/ 

•fy^a><f©Vh>a. wmxfMk wmy^jk » 

— ;k -ryyp/t/-;k ^-y^/-;k si=y^/ 
gE©7;i^P-;«, Wc*3-v>. jddw 

A^Wtfi-fb^. fh7th'D77>, yXfM-ril' 
^©X— y-^I/S, y^f ;^M75 K, N-z^yi/t: 



(10) 
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[0 0 5 4] JHifi-rSROjUfllt bTtt»fif©£ > 
>. h U if l/>j;75 >»0 3»7S >**!J«*tf 6 

[0055] n— ^ntzett^csR&sKTsysefr 

T*fl:£»©*A*ttK*6«©7' 5 >ffiT 1 ~ 1 0 0 m 
gKOH/gOtHKilffltiO^t/K <J;f9»S 
L<«5~9 5mgKOH/g©$SBT-&3„ 75>* 
tt- »St7S ygSr^tCiO^fil^b. ttflGlC#J& 

fflW^ttWttKttbTO. l~3 01i%«L<, 
[0 0 5 6] ^5C*5§0JO^5-7^;i/^-ffl7ta^tt 

+*-> >y-. ;Vs;k d— x 

[0 0 5 7] $Mfcfflafc:feV»Tttmefi**£»fflt;fctt 
3 6 tc#ffl Ufc*fcT*Wr*©a«ilFS b 

[0058] tj->h*^5-r>y— T»*s-a-*»^K 

fct, 0. I*»6«t5 Ug©^7Xtf— XX(4i?;p3^7 
^5 8 0'COilT*5. ^MMMBtt'T >*©»J« (H 



[0 0 5 9] *K±E$MRfflSK«fc0»SnjfcJiHe<> 

[0060] sr. mmmm±\z, ^.mmmxmmyt 

— , y-fa— ^— , ;i/n— ^— , xXU— ^©^fc 

gnaoif tT^ibfcs. Kis»o±tcx^- 

Xi7*S^. hVX^£tf-bTllH§!»5t, 

T MJ*XHMft£»J«Sli\ £&fc;i©«fP£RGB3 
fil£OHT#**i9iIb» #7 — ^JI^— W& : £Mt& 

[0 0 6 1] *%^CD?tS-&ttffl.^*ffl^T* 

^-74 )i>$>-<Dmm m-sizit. imiz&tg, 
mmsim*:n.nz>z\tts.\s\zmt, mmvxmm^m^ 

sn-sfcw-mfc^a*. wtfcf, ;i?'jx^b->f ^:7£' 
^-^#©#uxxf•;^^* | JX^t^l/>. #>jxfi/ 

;u^^^ui/— K ^ux;i/*>co«iBiffittX7Xf 
*->-k x#*->»ii&» i)5'ji7>f;n»l, jRU <* 
T^u;Htfs&^o^Wbity^xf h, * 

[0062] cio«t5s:awatEfcj4. mm^am^m 

3. *V>*aS. y7>*77'J>^J J f>7l'^>* l J 

u v-cD^Ma^^fro z\ t feT-^ 

mfJyfvbVyi/XammtfiO. 1~2m. <tf*b 

<ho. i~i. 5m. $e>{c»* b<«o. i~u 

©iittSOAm^. ft, #£!BJ©;*J^— 7^ jl^ — 
<i©ft«I±:bT, 77'^-?MJ7i'X©2 0«W 



y'X 2 0K5t^ffi/5U 0 0~2 0 0 <t 

x. * *T«-««ia-r a i: aiRa^^Bc* b a \zn 



#U 0 0~2 0 0T?£'5CD7^W*lJ7!'&-5 <> 
[0 0 6 3] 1>7"P-K IR*- 



(11) 
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y>zf. »jBE*«*r. ieiesffi*«B*r. ^^w\7-f 

>-f if— . Y AG lx— if— , X+->T— U-— tf 
[0 0 6 4] 

*tt7-feh>. mt^J-Vy. hVPU>. 9 s9W\* 
RfAUCA. 3ffl»^"hU^A, It^'J^A. *BMt 

[o'o6 5] ma, mmmm<D^mm^mtvx\t. 

(C$JPfitt*SI/i^, 10~50t, !fSL<ttl5 

[0 0 6 6] 

[0 0 6 7] 1 (^-titWIB^OMS) 

HJ^>>MV->7*- (=^ffc# «*) St 

Y-ffy^GP7 5 0A, ill«»5 0wt%, 

3 2gtttitLTy'7f;i/f>y7'?l' 
-h0. 0 2g$PGMEA (7PEl//i"Jn-Jl' ; E 
/^^jUX-^UT-fe^-h) 4 7gT!fW«U;. 

0 0 0©#'jx^U>;yUn-^ (B* 
iSflg (*) St. 2-~-*vt>7.M- 1 0 0 0) 1 4. 4 g 

tawssH'-* i . o o o©*u-/Dtfu>ygn— )v 

(H^JSfil* (#0 St. t>^7i'XPP-100 
0) 9. 6 gi©fi-&«&SrFLJfc«. 7 0'CT"$t.lC 

Si** 



1, 3-7DA>v'7S> 1 g£fln*-. 4 0tT$^IC 

5 14mgKOH/gT'3bofc. *fc»llt$*r«* K 7 
<7y7S (15 0tt-3 0m h7V- bJtT 

3fc«&fc££3Wffl'r&-fr«tt4 Ow t XT*oft. 

[0 0 6 8] &f&m- 2 
I«ySi2 0 0 g/eq, tftfbSi 6 5 *CCD o - {7 V 
>/—)l'S#7yirx.7$3r>>Wm2 0 0 g, Ti"J;«7 
2g, p->(h+y7x7-J|/0. 2g, h*5r->;l/MJ 
.^W^vA^PUh'O. 2g, 7Ptfly>i/U 
3-JH:y/fJH-TJl'7tf - h 2 7 2 g^77X 
nictfc^^-i 0 01CCOraST-8BtP B 1SJS^i±fc (Xtf* 

•>iiaiic»u 7i/'j;i«iaii5«K«) . ss- 

C ^-h^fc: h*P*7j<-75';y^4 2 g^rijnx.8 0"CT'3 

-t±T*;i/7}*^ ->;i/g£*rr«> J # 5 y ? x^^->t i7 u 
l/- M9HB*»fc. KOHfc.kS'fftHHHesff tjfctd 

5«B<©BMBtt5 OmgKOH/gTiafc. 

[0 0 6 9] -a-JSg^J — 3 
rh7k Fn*7K7iS';«©^i)gS$6 3 gtb&W 

&ti5«7 OmgKOH/gT*ofc. 
^^J-4 

7f-7k HD« 7 jc7^;i/KC0^JnaS: 10 1 gtVfzU 

flg&tifitt 1 0 OmgKOH/gT'Jb^L 
[0 0 7 0] (7J-4*>^5-yi/©5i-«) *-4*>7*5 
•>i7MA-2 2 0 (H^-fb# («) S4) 5 0119- £ 

*^HJg»»aE5^5 Owt S6t»:*«k'3fC*-# 
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